ABSTRACT Background: Childhood obesity is a serious health problem worldwide with a prevalence rising to epidemic proportions. Television viewing is suspected as an important contributor and along with food advertisements significantly influence children's unhealthy dietary habits, purchase requests and adiposity. Objectives: To examine the exposure of Bulgarian children to television food advertising and to make a content analysis of the food/beverage advertisements during children's television programmes. Design: 41.5 h of children's television programming on three national networks, were videotaped. All recorded food advertisements were evaluated to identify the marketing strategies used for the stimulation of children's purchase requests. Results: Food/beverage advertisements accounted for 124 (33.4%) of all commercials, with 96.8% being for unhealthy foods. 57% of them were aimed specifically at children as the most advertised products were salty/ sweetened snacks and cereals, sweets, soft drinks/ carbohydrate juices and salty foods, with no fruit or vegetable commercials. Food advertisements used more themes of adventure, animation, music and gifts to attract children's attention, and gave information based on the product's taste, physical qualities, novelty, presence of premiums/prizes. Of all food/beverage advertisements, 27.4% contained health-related information about the products; three-quarters of the advertisements were shot with young normal-weight actors with a good/healthy appearance.
Childhood obesity is a serious health problem worldwide with a prevalence lately rising to epidemic proportions. It tends to track into adulthood-that is, obese children are likely to remain obese adults, with an increased risk of morbidity, mortality and healthcare costs. 1 Childhood obesity in Bulgaria is increasing as in the rest of the developed countries, although the rise is at a lower rate. 2 3 Investigating potential contributors to this trend is an important step in designing prevention policies. Among those, television (TV) viewing is suspected as a major contributor, playing an important role in children's everyday life, even in those younger than 2 years of age. 4 Although the issue of how food advertising is connected to the epidemic of childhood obesity, is an ongoing controversial debate, there is evidence that TV watching and food advertisements (ads) significantly influence a variety of children's behavioural practices such as unhealthy dietary habits, [5] [6] [7] purchase requests for high-calorie low-nutrient products 8 9 and adiposity. [10] [11] [12] Previous studies have found that the most advertised products are fast foods, soft drinks, sweets and other rich-in-calories foods of poor nutritional value. 13 14 Since children are vulnerable to the food messages portrayed through a TV ad, misconceptions about the health benefits of the advertised foods may develop, their increased consumption may follow 15 and fruit and vegetable consumption may be reduced. 16 The aim of the current study is to examine the exposure of Bulgarian children to TV food advertising and to make a content analysis of the TV food/ beverage ads during children's TV programmes.
METHODS Design
The study was conducted between 17 February and 2 March 2007, with no public and school What is already known on this topic c Television watching and exposure to food advertising is only one amidst a variety of environmental, social and personal factors of impact on the development of poor eating habits and overweight and obesity in children. c Food marketing to children is dominated by ''unhealthy'' foods and beverages using sophisticated marketing strategies to promote products to children. c Regulatory approaches exist in the majority of the developed countries to restrict advertising during children's viewing hours.
What this study adds
c Despite the increasing rate of childhood obesity in Bulgaria and the existing dietary recommendations for healthy and balanced eating, children are exposed to numerous food advertisements high in fats, sugar and/or salt with no fruit/vegetable commercials during children's TV programmes. c There is an alarming need for specific regulations for TV food advertising directed to children in Bulgaria.
holidays or other special events during the data collection. A total of 41.5 h of all children's TV programmes, aired between 06:00 and 18:30 on three national TV stations -one public (Canal 1) and two private (NTV, BTV) -were videotaped and analysed on two weekdays and both weekend days for each network. All ads aired during the recorded period were included in the analysis. In order to identify the marketing strategies used for the stimulation of food purchases, we evaluated 19 signs: the day of recording; the presenting TV station; the viewing hoursearly morning (06:00-09:30), late morning/lunch time (09:30-13:00), afternoon (14:30-18:30); children's programme type (animation, show, TV game, children's serial/movie); the commercial's length; its format (animated, non-animated or mixed); the type of the advertised product (non-food, healthy or unhealthy food/beverage); the type of promoted foods/beverages; the way of stimulation of the brand purchase (direct or indirect messages); information provided for the product, including verbal or visual information related to physical and mental health; marketing methods and associations used to appeal, persuade and stimulate the purchase request; direction to the child/adult/general audience; human characters participating in the ads (age, sex, weight/body size, shown eating or not), etc.
Statistical analysis
All data were analysed with the SPSS 15.0 statistical package, applying one-way analysis of variance (ANOVA), correlation and multiple-logistic regression analysis. We used a p value of less than 0.05 to determine statistical significance.
RESULTS
The 41.5 h of recorded and analysed children's programmes included a total of 371 commercials (8.9 ads per hour), mostly aired on the two private TV stations (98%) vs 2% on the public TV network. A total of 2 h 52 minutes (6.9%) of the videotaped programmes were devoted to commercials. Food and beverage ads accounted for 124 (33.4%) of all ads broadcasted during the study period, with 96.8% being for unhealthy foods. The majority of the latter were for high-calorie sugar-(62%), fat-(61%) and salt-(22%) containing foods. Therefore the children were exposed to 2.99 food ads per hour, lasting an average of 23.6 (SD = 7.3) seconds. About 57% of all food ads were aimed entirely at the child audience (presence of child/adolescent actor, verbal appeals to children), 16% were directed to the adult audience and around 27% to the general audience (in the absence of the above-mentioned clues).
The advertised food and beverage products, their distribution in eight food categories and the frequency of advertising are presented in fig 1. The most frequently advertised products were salty/sweetened snacks and cereals, sweets, soft drinks/ carbohydrate juices and foods high in salt. There were no fruit or vegetable commercials.
The ads for chocolates and carbohydrate juices had the longest mean length (28.8 and 28.1 seconds), and the shortest were the ads for margarine (13.7 seconds). Most frequently animated were the ads for snacks (77%), carbohydrate juices (43%) and chocolates (41%). No animation techniques were used in the ads for dairy products.
We investigated if there were any differences in the advertised food groups according to the weekdays and programmes (tables 1 and 2, respectively). A significant association was found between the advertised food and the day of advertising (p,0.001). More than half of the recorded food/beverage ads (55%) were broadcasted during the weekend days (p,0.001). There was a significant difference in the advertised food groups recorded during different children's programmes (p,0.001), as the ads for sweets were aired mainly during children's movies, soft drinks' ads during animation and the snacks' ads during animation or children's shows for music/sports/pets. The regression analysis confirmed a significant dependence between the type of the advertised food and the day (r = 20.41), TV station (r = 20.02), programme (r = 0.35) and air time (r = 0.36) (p,0.001).
The advertised food category correlated significantly with the programmes' air time (r = 0.36, p,0.001). In the early morning when 46% of all food ads were broadcasted, those for snacks (82%) and soft drinks (57%) prevailed. Around lunch time (34% of food ads) and in the afternoon, meat, dairy and salty products commercials prevailed.
The main product information provided to children was based on the food's taste (68.5%), physical qualities (48%), novelty (29%), composition and content (25%), presence of premiums and prizes -cards, stickers and electronic games (24%). Information about the product's price was significantly more rare (3.2%). The most common and popular appeals/ associations were with lovely/magnificent taste (76%), smile/ fun/happiness (50%), singing and dancing (32%), celebrities/ stars (24%), love emotions (19%), pleasure while consuming the food (12%) and adventure/action/sport (11%).
Of all 124 food/beverage ads, 27.4% contained direct or indirect health-related ''favourable'' information about the products, such as an increased fibre content, addition of vitamins and minerals (vitamin C, calcium, magnesium), lowcalorie content, low or no fat, sugar and/or salt content, provision with natural essential nutrients, or gave just a simple message as ''good or wholesome food product''. Figure 1 Relative share of the advertised foods/beverages on Bulgarian television stations. In 77% of the food/beverage ads, a young actor (child/ adolescent), was shot, with a normal weight and good/healthy appearance. Male characters, participating in the one-gender ads, slightly outnumbered females (17% and 15%, respectively). The character was shown consuming the advertised food/ beverage in 85% of all the commercials, and in 100% of those for snacks and sweets.
The indirect stimulation of purchase requests prevailed and there was a significant correlation between the food type and the way of stimulation (r = 0.2, p,0.05). The most frequent marketing methods, used to attract the children's attention, to stimulate and persuade the brand requests, are presented in fig 2. 
DISCUSSION
The vast majority of research work shows that television viewing and exposure to food advertising is one amidst a variety of environmental, social and personal factors of impact on the development of poor eating habits and overweight/obesity in children.
3 5 10 13 15 17 Children are targeted aggressively by food advertisers and marketers, and exposed to a growing amount of advertising during TV programmes, aiming to influence their brand preference and choices, food purchases and intake. 5 14 15 18-26 In 1996 an international comparative survey of children's TV advertising showed that the exposure varied between 10 and 12 ads per hour in Australia, the USA and the UK, 2 times less in France, Germany and Denmark and 2-3 ads per hour in Austria and Belgium. 27 The least amount of food advertising was found in Sweden with almost no food commercials (,1 ad/hour). Our study demonstrates that Bulgarian children are not an exception as the frequency of food advertising on Bulgarian TV stations is comparable to that in Austria and Belgium with almost three food ads/hour. So if Bulgarian children still spend on average 2 h/day watching TV as shown by others, 28 they will be exposed to an average of six unhealthy food ads. This accounts for about 42 ads weekly or 2190 ads annually -a significant exposure against the data for the TV advertising influence on childhood obesity prevalence, requiring further attention.
All recorded food commercials but one were broadcasted on both private networks, which was comprehensible because of the acting law on radio and TV in Bulgaria (www.cem.bg). According to the law the daily advertising time for the public TV station is 15 minutes, while for the other private/cable networks it is 12 minutes per hour or 15% of the whole programme time. The law also postulates that all the ads must not be aired during children's programs and stimulate the purchase of the advertised product, taking advantage of their credulity and inexperience. The cited law is adhered to only by public TV channels. We did not find any other specific rules on food advertising to children.
Most of the food ads were shorter than the non-food ads, which might be associated with the sophisticated marketing strategies used for children's easier comprehension as direct stimulation, bright colours, lively music, young actors, their amount and reiteration. In 2004 Powell et al showed that 54% of the food commercials were 30 seconds long compared to 95% in 1980, 29 thus also showing a tendency towards shortening. It is evident from the literature that the food/beverage commercial marketing to children is dominated by unhealthy products, with very little promotion of fruits, vegetables and other healthy choices. 27 30 Our findings showed that one-third of the total product advertising seen by Bulgarian children was in foods/beverages, a figure similar to previous studies. 26 29 31 Almost all recorded food ads did not support the current Bulgarian dietary recommendations for healthy and balanced children's eating, optimum health and avoidance of obesity (www.mh.government.bg/norm_acts.php). The results are in complete compliance with previous international research work from both the developed 5 13 18 32 and developing world. 33 The greater children's exposure to unhealthy food advertising in the mornings of the weekend days, when the children are not at school, are at home resting and watching particular TV programmes (cartoons, shows) not requiring parental supervision, should be regarded as a clever marketing method.
This study revealed a wide range of sophisticated and tricky creative strategies used to promote the brand products both directly and indirectly to susceptible children, such as misleading information about the products, popular theme appeals, messages and associations attractive to children. These findings coincide with the results of previous research. 26 30 31 There were health-related messages in about one-quarter of the recorded food ads, possibly because advertisers expect children to be more interested in the food's taste than in its disease-fighting properties. The most common health-related message in our sample was that the advertised product contained some kind of natural ingredients. Several studies are in conformity with our results, 34 as in 1999 Byrd-Bredbenner et al found that almost 30% of the food ads promoted food using health and nutrition facts 25 ; in 2007 the Kaiser Family Foundation reported that almost 18% of all food ads contained health claims, with 8% for ''essential nutrients''. 31 Other commonly employed marketing methods were the use of famous songs, free gifts and toys, usually a part of a collectable set from several purchases, endorsement from movie/sports celebrities, animated heroes, etc., with the only designation to enhance children's request for a particular food brand. This advertising to children seems very consistent throughout the world, as shown by others. 35 The characteristics of the participating actors in the ads also conveyed subtle messages about food and eating. In our sample, male actors were slightly overpresented probably implying strength and healthiness. Furthermore, obesity ''occurred'' among televised characters far less frequently than in the general population. This prevalence of average-sized and thin characters in our sample had an implicit ''mixed'' message, suggesting that everyone could eat frequently, low-fibre foods, high in fat, sugar and/or salt and remain slender. 24 34 Children need to be protected from the aggressively targeted promotions of unhealthy foods during children's TV programmes. 3 27 According to the Hawkes' report 36 and the World Health Organization (WHO) Global Strategy on Diet, Physical activity and Health, 37 food ads ''must not: be misleading and take advantage of the children's credulity; be harmful to their physical, mental or moral health; stimulate the overconsumption of unhealthy foods, etc''. Such regulatory approaches exist in more than three-quarters of the countries surveyed in the WHO report. To support the national and international efforts in children's protection against the foods/beverages commercials, an International Obesity Task Force working group accepted ''The Sydney Principles''. 38 In our country a National Food and Nutrition Action Plan was developed with strategic aims to improve the health of the Bulgarian population by improving nutrition and reduce the risk of diet-related chronic diseases (www.fnap.government.bg). It concerns the years 2005-2010 and includes activities directed to the development of new dietary recommendations and standards for the nutritional content, labelling and marketing of foods, etc. Although we were not able to identify specific regulations for TV food advertising to Bulgarian children, this strategy has stipulated their development in 2008-2010.
Currently some of the world market leaders among food and beverage companies have begun to declare self-regulatory actions to combat the childhood overweight/obesity such as: 1) reformulating products to reduce calories, fat and sugar, and add vitamins; 2) offering smaller portion sizes; 3) clearly labelling and advertising; and 4) promoting nutrition education and physical activity programmes. 39 Some Bulgarian food producers and dealers are also beginning to strive in this direction, although no visible results can be recognised yet.
In summary our study provides a comprehensive assessment of the amount and type of TV food advertising directed to Bulgarian children. It implies that more activities to reduce the unhealthy food promotion to children are mandatory. Some possible ways could be through restrictions by the type of the advertised food, target group or limits on duration or times shown, as well as parental/self-regulation. We suggest an approach for active promotion of healthy food choices from birth onwards, provided different social and environmental structures/stakeholders, food and advertising industries, media, governmental and non-governmental organisations, schools, health professionals and the society as a whole, adopt this as an important tool in the fight against obesity.
